Products of integral-type and composition operators has been recently introduced by Li and Stević and studied in a series of their papers. In this note we study the boundedness and compactness of these products from generally weighted Bloch space to F (p, q, s) space, where 0 < p, s < ∞, q > −2, α > 0.
Introduction and preliminaries
B log space was probably first appeared in the study of the boundedness of the Hankel operators on the Bergman space
D |f (z)|dA(z) < ∞ and the Hardy space H 1 , respectively. For more details see [1] , [2] , [18] and [27] .
In [27] , Yoneda, among others, studied the composition operators on B log space. The space B log was recently extended in [3] , where was introduced, so called, the iterated logarithmic space B log k for the case of the unit ball in C n .
In [4] and [5] was introduced the space B α log , so called, the generally weighted Bloch space as the space of all analytic functions on D such that
The space of analytic functions on D such that
space is a Banach space with the norm |f (0)| + f F (p,q,s) ( [28] ). Some results related to the space can be also found in [9] and [17] .
Let φ ∈ H(D), for f ∈ H(D), the integral-type operators I φ and J φ are respectively defined by
The importance of the operators I φ and J φ comes from the fact that
where M φ is the multiplication operator
In [16] , Pommerenke introduced the operator J φ and showed that J φ :
is bounded if and only if φ ∈ BM OA. For some information on the operators I φ and J φ and their n-dimensional extensions, see, for example [6, 7, 8, 9, 13, 14, 16, 18, 19, 20, 21, 22, 24, 25, 26] as well as the related references therein. Let g ∈ H(D) and ϕ be a holomorphic self-map of D. Products of integral and composition operators on H(D) were introduced by S. Li and S. Stević (see [6] , [11] , [12] , [15] , as well as closely related operators in [10] and [23] ) as follows
Note that when ϕ(z) = z and g is g these operators reduce to the integral operator introduced in [16] . For the case of the unit ball the operator C ϕ J g has been recently extended by Stević in [25] (see also [24] , [26] ).
In this article, we characterize the boundedness and compactness of the products of integral-type and composition operators from generally weighted Bloch space to F (p, q, s) space on the unit disk.
Throughout the remainder of this paper C will denote a positive constant independent of functions, the exact value of which may vary from one appearance to the next.
Auxiliary results
In this part, we introduce some lemmas which will be needed in our proof of the theorems.
First, the following Lemma 2.1 can be found in [4] .
The following characterization of compactness can be proved in a standard way (see, e.g., the proofs of the corresponding lemmas in [8, 20, 22] ). We will give a proof of this result for a benefit of the reader.
Lemma 2.3
Assume that ϕ is a holomorphic self-map of D and α > 0. Then 3 The boundedness and compactness of
In this section, we will investigate the boundedness and compactness of the products of integral-type and composition operators C ϕ I φ (I φ C ϕ ) from generally weighted Bloch space to F (p, q, s) space. 
|φ(ϕ(z))|
.
Then (3.1) holds.
Proof First we assume that F (p, q, s), then (3.2) holds by the definition of C ϕ I φ .
Since 
This means that for each r ∈ (0, 1), and for every ε > 0 there is n 0 ∈ N such that
If we choose r ≥ 2
Let now f be a function such that f B α log ≤ 1. We consider the functions f t (z) = f (tz), t ∈ (0, 1). By the compactness of C ϕ I φ we get that for all ε > 0 there exists t 0 ∈ (0, 1) such that for all t > t 0 ,
Then we fix t, by (3.4)
By (3.4) and (3.5), for each f B α log ≤ 1 and ε > 0, there exists δ depending on f, ε, such that for r ∈ [δ, 1),
Since C ϕ I φ is compact, it maps the unit ball of B Since f n → 0 as n → ∞, uniformly on compacts of D, then I 1 → 0 as n → ∞ and for each ε > 0 there is n 0 ∈ N such that for each n > n 0 ,
By (3.3), then for every n > n 0 and every ε > 0, there exists r 0 such that for every r > r 0 , I 3 < ε. Thus C ϕ I φ f n F (p,q,s) → 0 as n → ∞. By Lemma 2.3 the compactness of the operator C ϕ I φ : B α log → F (p, q, s) follows.
Similarly, we can obtain the following results on the operator I φ C ϕ : B α log → F (p, q, s). We omit their proofs. 
